Estradiol-progesterone interaction during the preparation of vaginal rings.
An unexpected enhanced release, in vitro, of estradiol (E2) was observed on the preparation of vaginal rings containing E2 and progesterone (P) in a silicone elastomer. The present work deals with exploring the reason(s) behind this enhanced E2 release. The effect of the ring design (i.e., putting P and E2 in the same compartment or in adjacent or separate compartments) was studied. The effects of the curing temperature as well as the curing time were also investigated. The possible interaction(s) between P and E2 on simple heating of their mixtures was investigated using infrared (IR), differential scanning calorimetry (DSC), and nuclear magnetic resonance (NMR) techniques. Also, the dissolution behavior of P, E2, and their mixture before and after heating was studied. The ring design, with respect to the position of the steroid layer(s), affected the release of P and E2 from the vaginal rings. Curing the rings at higher temperatures (>/=140 degrees C) for >/=30 min resulted in an enhanced release of the steroids, especially E2. The IR, DSC, phase diagram, and NMR results indicate that an interaction between P and E2, leading to the formation of a molecular complex, took place. It was concluded that putting P and E2 in the same compartment and curing by heating at a high temperature and for an extended time promoted this kind of interaction. The greater hydrophobicity of the interaction product, relative to that of E2, was considered the main reason behind the enhanced in vitro release of E2 from the vaginal rings.